ABSTRACT. The scale covariant theory of gravity admits the possibility of a time varying gravitational constant but contains a gauge function for which there is no independent equation. The circumstances under which explicit forms for a gauge function may be derived within the context of Friedmann-FLobertson-Walker cosmological models are investigated and several forms are derived.
INTRODUCTION.
It is well known that general relativity does not admit a time varying gravitational constant G. Numerous attempts to study such a variation of G within general relativity have not proved successful [1] [2] [3] . The scale covariant theory of Canuto et al [4] ,is a viable scalar tensor theory which allows for a varying (3 [5,6] . The field equations in this theory for zero cosmological constant are [7] . We are using units in which the speed of light is unity and the constant 8x has been absorbed into G. The gauge function fl is a scalar function satisfying 0 < < (R). Latin indices takes values 0 to 3. A semi-colon denotes covariant derivative and we are using the notation fl for the ordinary derivative of/3 with respect to xa. For further details of the signs and conventions we are using see Ellis [8] .
A. pecular feature of the scale covariant theory is that no independent equation for t3 exists (see also [9] (1) and (2) become, for the Robertson-Walker metric {4)and the energy momentum tensor (5) [4] 3[R, + 3// + 3Rfl/(R)= -,}G(#+3p), (6) 3(R,/R, + //)-+ 3k/R, G#, (7) where the overhead dot denotes a derivative with respect to time.
Assuming an equation of state of the form p "t--l)/, 1 _< ')' _< 2, equations (6) and (7) 
#= t/(r'rp'r-), f9
We have here two independent equations (7) and (9) [3] .
Substituting equation (9) into equation (7), we obtain 3(P,,/P,, + ,a/, + 3kiP,? I/(P,,:Fr'r-).
For static solutions l:t 0, R, R constant, and equation (10) 
0 0
We now discuss the solutions to equation (11).
SOLUTIONS FOR k=0
The solutions can be written in the compact
Stiff matter (7=2)
[sin 2t/(,f-R 4)]'2.
(13)
Stiff matter (7 2) fl [sinh(2t/R )]/(3R 2). As far as the physical interpretation of our solutions is concerned, we note that whilst in the gravitational units of general relativity the universe appears to be expanding, in the atomic units of the scale covariant theory, the universe could appear to be static [13] . Furthermore, for theoretical reasons, the study of static universes is appealing [16] . The value of the Hubble constant has been steadily decreasing from the initial value proposed by Hubble. If an alternative explanation for the red shift gains acceptance, static models could be back in contention [16] .
Boundary Value Problems
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